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conduction conduction
A 45 x10'® 130-300K 10-52K 167
B 2.8 x 10" 116-300K 10-41K 142
C 5.7 x 10'° 110-300K 10-35K 134
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Abstract

Studying the electrical properties play important role in experimental and theoretical
investigations of thin film materials. Temperature dependence of electrical conductivity is
an important parameter of electrical properties of thin film samples that can be used not
only to find the conduction processes in a sample but also the details of impurities levels,
including the position and density of levels within the band gap. In this research work we
have tried to investigate theoretically the electrical conductivity of thin layers of strontium
lanthanum cobalt oxide Lag7Sr;3Co03; (LSCO), copper oxide doped with ruthenium
(CuO:Ru) and zinc oxide doped with nickel (ZnO:Ni) using Mott variable range hopping
(MVRH) and Arrhenius thermal activation.

In LSCO samples, we found using MVRH, Mott characteristic temperature (Ty) is in
the range of 2.8x10° -5x10° K, the density of states at the Fermi level (N(Ex)) is 8.3x10*-
2.0x10*(".m™®), the average hopping energy (Whop) 14-77 meV, the average hopping
distance (Rnop) 1.4- 4.0 nm. In the sample with higher conductivity using thermal
activation mechanism the Arrhenius activation energy (E;) was found to be 8-19 meV in
the temperature range of study.

In CuO:Ru samples, using MVRH mechanism we found, Ty is about 1x10°-1.6x10° K,
N(Ef) ~1.8x10%7-9.3x10% (3".m®), Wpop ~29-69 meV, Ryep ~0.3-0.5 nm and E, ~72-75

meV in the range of studied temperature.

In ZnO:Ni samples, using MVRH mechanism we found, Ty is about 1.2x10°-1.7x10’
K, N(Ey) ~6.0x10"%-1.4x10" (3".m®), Wiy ~51-112 meV, Rpgp ~5.7-11.6 nm and E,
~135-260 meV in the range of studied temperature.

Keywords: electrical properties, electrical conductivity, thin film semiconductor,
Lag 7Srg3C003, CuO:Ru, ZnO:Ni.
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